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(57) Abstract: A method for forming a fine pattern which comprises 
a step of forming a photosensitive layer on a substrate or a predeter- 
mined layer on a substrate by the use of a photosensitive composition 
comprising a compound capable of producing an acid through the irra- 
diation thereof with a light and a fluorine-containing polymer contain- 
ing a norbornene derivative unit having an OH group or a functional 
group capable of converting to an OH group by the action of an acid, 
an exposure step of selectively irradiating a predetermined region of 
the above photosensitive layer with an energy ray, a step of treating 
with heat the photosensitive layer after exposure, and a step of suLv 
jecting the photosensitive layer after heat treatment to a development 
treatment to remove selectively an exposed portion or an unexposed 
portion of the photosensitive layer. The method is advantageous in 
that it uses as a resist a photosensitive composition comprising a ma- 
terial exhibiting high transparency with respect to an exposure light of 
a short wave length, such as F 2 excimer laser, and having high practi- 
cal utility. 
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2) -lOO^Kibfcfc*, Ml/ ( (M2-1) + (M2-2) ) 
#70/3 0-3 0/7 O^l^JfcT&O, do (M2-1) + (M2- 
2) =1 0 O^PfciUfcttf, (M2-1) / (M2-2) *t 9 5/5 
-4 0/6 0 =E)V%!?$> 0 . $3t#&M 1 ft 1 ~ 9 8 $it#ftM 
2-1*1-9 8^1^ $££&M2-2£l~9 8^JI/%, i*3fiJ}i& 
AlftO-9 7 ; E;i/%^tr^7y^S^#:^^^ CtlSttSMtt* 

5t (1) -10^7'^I^{:*HT (M2-1) / (M2-2) © 
tt*»9 5/5-4 0/6 Ot^Kjfe&jtMJRSn***, ^SU<« 
(M2-1) / (M2-2) = 90/1 0-5 0/5 O*;^, 
b<«8 5/1 5-6 0/4 0^;i/%, £&fc#£L<«8 5/15-7 

0/3 o^;i/%T&&. (M2-D ©tt*#*#r«r* 
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fcofcD, AHM&WftTLfcD-r*. (M2-.1) (D&m&frZTgZt 

(I I) - (Ml) - (M2) - (A2) -OM^TSoT, 
ftM 1 ifiT F E £fc«C T F E fc* *-T*«Hft¥ffiT* 0 . fltifttftM 2 

tftWBsS (2) ®^7ym7;un-;^ii$#l-§y;^;^>^#jc 

mtM 1 #4 o~60 4R£¥ttM 2 # 1 0 ~ 4 5 

&a 2 # i ~ 5 o w% z><£7 v m&m&fc. 

(I I I) - (Ml) - (M2) - (A3) -O^lMTS^t, MM 
3M£M 1 F E SfcttC T F E fc **"T «*Jfi¥fi:T*.D , $ii#ftM 
2**f&|B£ (2) <D^7y#7^3-;i/*»ftW-r«/^^>||il|#: 

fc**r*«jfi*ttT* o , mm&A 3 ^mihm^a 3 ©ifi/> 
cooy 1 *rr*x^ u>mm$fr bmftti&vmfrmom&wiL 

< , «ii^ffiM 1 # 1 0 ~ 6 0 W%s m&&&M 2 # 1 ~ 5 0 
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3i*ffiA3tt7y*R ; 3 t *^trfe055*jff*L<, J;DJUW9K:S, ifflEfc 
ffi*L&ft£ft©3^ tigSCOOY 1 £WT£^7y^77U;WS3i 

*n7;Mr;i^gs#-r*llWBA 3 - 1 *&»4A 3-2 

(IV) - (Ml) - (M2) - (A4) -0#a£#T*oT, 
&M l^TFE SfcfcC T F E f£E*3 fctSfciiJIMaT* 0 > *56^M 2 

^wibjC (2) ot7 ym7fru-)mmm?z>; fr$)v*>mmmz 

*> &<Dftm tj;oT*M+5/;H -5 ttffgttMS c o o y 2 

K, mik&m&lW3 0-7 0^%, ij|ftM2+A4^3 0-7 
- ©^7 y ^7 y *S£#©SfcSK©»#tt£|S]±£ 

o o y 2 * rr * >R3W*s*©«Kfi^fi*«ff * i, < , 
* 6 ic 7 y ^7 v *7;wp»*«&jfirr 5 7 

flF*K, . WAtfJWWfctta (3) : 



RA AR 



RA T^R 

a t^d 

AB (R'-ttCOOY 2 
(5$*> A, B^i^DttH, F, #*ftl~l 0 ©T^^Sfcttlft 
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1t\t^fkl^l0<D7)^JV&s R' \$mm&.l~2 O©'2«0#ffc# 

x-T;m*ft*rr'*^7y3Hr;^u;>^ a«o~5©m b&o 

£&«1, COOY 2 ttCOOHSSfctta6T?A;Pzt?+'>;PSK:geilT?# 

fc#Tfe, #*UMWM*£UT5£ (1) -3 : 
- (Ml) - (M2-1) - (A4-1) - (Al) - (1) -3 

iMMi, M2-itta&M£#(ii)©a; (i) -liiwii;, 
*a*(iA4-ittSt; (3) -l 



A B (R^-COOY 2 ' 

(a*, cooy 2 ' \tmT?%)vts* : s)imzmmT%z&mfa&'gm&> 

A, B, D, R, R' , a^cfctfbteiS (3) tnt) Tm^n^J)l^ 
MIMfcA 1 fit jfitHMfcMl, (M2-1) (A4-1) 

^i6&**#fcA*rs«Kfi*ffiT?w$n, mi/ ( (M2-D + 

(A4-1) ) #7 0/3 0-3 0/7 O^KJfc-efceK j&o (M2- 
1) + (A4- 1) =10 0^%£^fc££, (M2-1) / (A4- 




(3) -1 



WO 03/007080 



PCT/JP02/07113 



32 

1) #9 5/5-4 0/6 0t;P%T&D, $jg##M 1 £ 1 ~ 9 8 

$f^3M£M2-l£l-9 8^EJl/%, A 4 - 1 £ 1 - 9 8 

^u*, «iftJ|MaAlS0-9 7*;PX^tr^7y*a'&#Tf**. 

5£ (1) -3<D-£7ymM&mz#^T (M2-1) / (A4-1) 0 

jt^«9 5/5-4 o/6 o^)v%f)^mtm^n^ &£b<\t 

(M2-1) / (A 4-1) = 90/1 0-5 0/5 OtM, =tt)$?£ 
L<\$8 5/1 5-6 0/4 0^;!/%, £ £££?£L< «8 5/15-7 
0/3 Ot;U%T^§. (M2-1) (Dltm^£t€Z>t%m%:$ftb 

«Mb * T3i £ & < T *> 0 t < fc 0 , l/^Xh/^- < 
fcofc p , *Mfe&#teTL& Dl"*. (M 2 - 1 ) CDJt$*Vh$*r'^5 £ 

(A4-1) ©JtW/jN$t^$i*»^^Q^*fjg2;D4»1-<A 
rat)) ^W<^;5fc«L<^, 

#$bh©s (i) ©^7^$^#tt mizzmmm&tznzn 
wmmmmtm mu^yymm^w\u^rcmm^\z, mz& 

ft) <2#WWS£#©#f/&$# (¥ft#®affi) *#«fc£fcJ;Bfe 
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*%w®i$7y%mGmzmzmm&%m&<o^mimi<it, oh 
^i-rs (mtcck o oH*fc*ft-rst>ok:iiiATc.ooHai30**«rr* 

^^nsct^v^-frfc. if^©^7 7*a^©^#M 

(5£ (1) -1, (1) -2, (1) -3©g£ft) TfBfc©$Ff LV^m 
^l&H£ j|V> Acbfc ©T£ £ . 
*^'©^7y**M^#k:*^T^ffi3rSPtt©f*#^«fflEi:©y\^ 

&#a*«a^tt, #m£#©m om^o mm© 
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» ■s-&cooH*sfiFffi$**a^ #s£#©m matmt**) 

B^KTfcS. COOH*©^*#*<.fcD***£, w> *« 

09*tf, *7>*-5&M, Xj^-^At, 

3-Fx£A& CF 3 S0 3 » P-CH 3 PhS0 8 , p-N0 2 P 
hS0 3 (7c£U Ph(i7x-M) ^©Sg, GW\atf>ikGfa it 
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*S#mg3, 515, 551#, 'Xmmmz. 536, 489#. 
*Bffft*3, 779, 778f*iOTH^^#«F^B4«Ml2.'--24S i 621^# 

WIBte«0<ftO^©»#fc:«t 0K*f84r Sfc£«fck #MBS54-7472 
8^f> «pMBS55-24113#, 4#HBg55-77742-Sf , #PPg60- 3626*1, #H 
0860-138539^ ^WBS56-17345^<k«igBS56-36209^tM^$n 

3-Kx7AhU7;^P**>*;i/;fc*--K ^>^>hj/i/-h, 
^-;i/h - hn^>v;i//\°7 h;kn>x;i>**- K bU7xx;^;i/^- 
7AHJ7;P:*P;**>70M**--K MJ >t'J-ywx- 
;p) ^;^-7A>U7;^pj^^^;i/^-h, i>i£>*?7V-0 

-^At h y7fr*a$U- K 4-p- h »j;P-^;^7*h-2, 5-yI 
h^>-^>if>^7y~«5'AA^7;P^D*X7x-h, fh77^ 
^D^lz-h, ^7xr;U7$>-4-v7yx9A-y-;P7x-h, 4-* 
3^-6- MJ£PD^;i/-2-trPX 4- (3, 4, 5-hUXh+'>- 
7,^))V) -6-hU^nn^5 1 ;i/-2-tfDX 4- (4-*h*~>-7^ 
U;W -6- (3, 3, 3-hU£nn-7*n^-;p) -2-trpx .2- HJ 

?pp*^-^>x^*y-;k 2-h<j7p ; E*9 1 ;p-*yu>, 2, 

4-^^-1- h U 7*P*7ir? 1 ;l'-^>ifX 4-> f 7*P ; e7t5 1 ;i/ 
-£Jfi#8k 1, 4-ex-v7*P ; 6^5 1 ;i/-^>1fX hU^-^7pqE 
*3\fc-S-HJ7$?X 2- (6-^h*->-^-7^-2-' f;W -4, 6 
-e^-b'J^PP^5 1 ;P-S-hU7^>, 2- (7-73^-1— f;w 
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-4, 6-t**-HJ#nn*3\>l'-S-HJ7> ? X 2- {j-7?)V-l- 
<i)V) -4, 6-t^-hU^DD^^;i/-S-hU7^X 2- (4-Xh 

^v/x^-rf^^-i — UV) -4, 6-tfx-hu^PD^^;i/-s- 

h'J7^X 2- (^>ytf^-3—f;W -4, 6-l:X-hU^DD^ 
" 5f^-S-MJ7v>, 2- (4-^h^v-7>h^i/-l-^;i/) -4, 6 
-HX- hU^OD^^P-S- h'J7^>, 2- (71^-9-^ 
)V) -4, 6-h^-hU^PD^^-S-hU7v>> o-t7h+y 

7yF-5-7JP*>ll7>fJk p- h;PX>y;;^>^-2, 6->>Xfv 

ft, Wteo-+y>^7^h*ib'&tl^lri5tiWSUV5. 

>^7^KX;P^>m^07< Hi 7x7 -Mt^m t*KJfc$#Z> Z t 

>l/7i;>-2-5?7 4 /-4-^*>8^P 7 'f>*, l-t7h+;> 
4-7M>^7D7< F*fcfflV>5££#T**. 

MI37x/-;Ht;^tLT«, ^^7xy-;k 7i/v*-;k 

VJ-)W tfX7x>-;PA, lfX7x7-jl/S, bKD^W/71 
7X 3, 3, 3' , 3' -rh7^^-l, l' 6, 
7, 5' , 6' , 7' 7i/-^W>, p-tFD* 
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>>-HJ;k '>7/7x/~;k -hD7xy-;k -hnv7x;-jk 
fcKD^>7-fch7xy>, HJfcKn+^ftAM^k #ytf-;p 

y>$>7$>Kfc£4&£&T©5S (4) ~i£ (8) fcAfcWfcflw-r*. 



WO 03/007080 



PCT/JP02/07113 



38 



5* (4) 



OX OX 



O Y O Y 



O Y 



OZ OZ OX OX 



OY OY 



02 OZ 




OZ 



Xtt 




,KI : 



so 2 

I 



Ytt 




S0 2 



zii 



o 
II 




>N 2 



so 2 
I 



WO 03/007080 



PCT/JP02/07113 




WO 03/007080 



PCT/JP02/07113 




WO 03/007080 



PCT/JP02/07113 




WO 03/007080 



PCT/JP02/07U3 



42 



it (8) 




CH 3 



OX 




CH 3 



O Y 



OH 



OH 



o- f -b- 



xl* 




Yl* 




aid, C. Gal, S. Eidelman, SPIE Vol. 1262, Advances in Resist Techn 
ology and Processing VII, p444 (1990)T5IS£ftT^5«J;"5 \ZJtWM 
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urn (9)^(10) ^(11) r^n^nmt-^ 

(A-i) , (a-2) £tc\$ (a-3) rm^n^it^h^rcum\zM^ 

^ (9) 

O R 32 

-^xC(A-l) R 3 '-S-C- R 33 

O R 34 

±B-«5C (A-l) R sl ttlWil, ^7cttAD^>0^ 

-hum, &&&s7;mfrztemfr*>m\ttitc'j>tsi<tb i 
< £ fe-s^«A$nfe i mmmmmto 

5t(10)' 

O H 

-^5t(A-2) R 4 '-S-C- R^-R 43 

O H 

-UE-jfta (A-2) R 41 ££tfR 43 &, ^tt^hi£5:l>Titi&0D 
5£(11) 
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O R 53 O 

■^Aft3*(A-3) R 51 -S-C-S-R 52 

II I il 
O R54 O 

I 

R55 

±e-«5* (A-3) «f, R 5 \ R 52 *3i^R 56 tt, *n*ti»£i,T 

coMB-jR^ (A-l) (Dik&mz, R 31 , R 32 , R 33 ^J:aCR 34 i 
^T#A$nsi«©%tMt©JI#«ibTtt, 7U;k 7x^;k 7> 

h7*/u;k r-kh^-7^;k 7>7U;k 7XP-;k *>vy7- 
;k ^>v>i^x;k ^>v+^yu;k ^>>>;k 

h*7x~l/-;k toK 7f-JK 7?;k ^>^-5;k 7WM 
;k 7*x;k y^^>vI"JK y^n^T-;k yi'n^K i/ 
^D^^yl-JK y^D^h'Jl-Jk ^O^^k ->7D 

A^ir-;k ^7P^>?-;k ^^.D7*Dt!;k y^nya^K ri' 
;k y^ h+y7x^Jk y7i"JM?Jk FnyJP, Krv;;k X 

-f3->;k x^;k 7)V*is-)V. 7)17 V)W y^x;k A7>;k a 
*U-x~>;k A+i/;k'tKD*^^;k <>^x;k -f77*5Mk < 

;k *h*$"Os;;k ^h+->7xx;k ^;k ^wwos^k t- 
7^;k ^-75 1 ;M5 1 ;k yx;k /;i^x;k *7*3$>;k *^;k 
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tf+tf^rjk **rtrVVi?-)V, **-tfV»Jx;k **WV)W<> 

3^k 7xtyJk 7xt>^U;k 7x*?;k 7xx;k 7jn)5?M 

7°Dtf-;k 7*otf;k tf7x;k tfVi^k *f/-;k 47U;k u- 
u->;k rU7^u;k xh7y»j;k ^yyjk ?77xx;k 

x;k hU;k hU^k MJjW^UJMgVk h'J^^^U;^ 

+^>^^;k >7>7 ; ^;k ;\*ku;k ^^^;k *$/y;H$*w&ns. 

KHB-«!5S (A-l) CD^^O^WJibTtt, 7xZJM?;^M 

x x^;P7x-;i/x;i/^x 7xx;P7 , nfcf;p;uki}>x jwi^os? 

x;k7izhxhy;k 7xx;i/x;kftx;i/7iz: hxMJ;k h;px>70l/ 
*x;krfehxhy;k ^s^xxjivukfcx =>n7x-KA 
*x;kr-fehxhu;k 70D7xx;i/x;^x;i/7-khxhu;k 7n 
□ 7xx;i/7>;i/*x;i/7-fehxhu;k * h*^7xx;k*;^x;u7-fe 
Nx h ij;k a^^;P7xx;p^;i/^xjU7-fe hx h u;k x^tju* 
x;P7-fehxj>u;k ^J^^^i^p-F;KHJ^^l^> < 7xx;p 
x;i/fc;i/7-feh7x7>, 7xx;i/x;i/^x;i/7°Dtf^-xhu;k 7x 
x;i/7;i/*x;i/7'D e*>&*«fctf^©x;*7\>Wfc£to. 7*D€^9 L ;.l/- 
2- (7xx;p^jp^x;i/^^) ^>if>, ^-79 1 ;m^;^;p*x i 

-3-7xx;i/^;p^x;i/) ^h7nm-hf«^ti5„ 
*»Wfc*V>T, KfiBHRa (A-l) ©ft*«T*oT, R 32 , R 33 
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ME-^ (A-l) <D4k£l®n?\t, R 31 iR 32 , R 33 £fc&R 34 £#* 
St^Cfctl^T, $>3WiR 32 , R33, R 34 ^ S } C ^tTm^« 

6, 7-h'J?7b*->7P [2, 2, 2] -**>>-2, 2, 6, 6, 7, 7-^ 

*tt*iM Koi sfctr^tK^ u y * h u^;p*>^«, Tea 
(12) fc^tft^mns. 

S(12) 




KlB-flSit (A- 2) ©fc£fc& 2m<DZ)V&=.)\, 
«MlS^«T*«. ZQikG® (A-2) fcR 4 . l *J;0CR*»iL,Ti»X$n 

*i«©*r«aiitbTtt, ±»ufcft#* (A-i) (c^Asnsiis©^ 
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S«*lfc^<i:'bifilcJ:DltSlSnTViT 1 b«tK 
fWBfc£*| (A-2) ©AftflltbTfct tf7 (7x.=^x;p*-;w / 

*=;P7-fe h7x/ >; ^^;^;v*=;P7«fe S7x/ sn*. 

MIB^tl (A-2) fc:fel>Tfc, R 41 £R 43 £^\ S^.I:^bTl 

83©a (13) l:itltx^*>^|«^n§. 
5£ (13) 

^CH; -SQ 2 -CH2-SO Z j ^CH 2 - S Q 2 -CH 2 -CO y 

iomi^k, (i/^7M ©«ae*fii±s-fr*^ 

M£»&i/TttffisndmEftd«' (a-3) »«©**0^ic^. 

*;p#~;W6jftS|S^b^«ft^j»T?»s. £©fl;&$ (a-3) icr?v 

fcft^tt (A-l) fc#ASn*l«©*«»tLT«jKbfc»i:lRl«CD'b 

©a«*wr ens. -tnscwaao^R^tt, ad^>i, -h 

R 54 tLT«, tjMn-;i^ 7>7^n;i,s. *«fcrm» 
MlBfc^tt (A-3) ©JWMHiLTfck hU7> (7x-;px;^-;w 
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*$>>s 7x-;i^:t-tfx (7zrMM-;W 71^ 
^lo^h-trx (;wia;i/*n;w hut. (^wx;^ 

=;w hux (x^;i/T;i/^;w trx (7i-j^jv 
-^^;1/XJI/t|n~;i/-^^x tfx (^la^afc-JW -71 

JUZ)Vftzinr-*jr> y MJX tt--hny x-JV7.)V*-)V) 

MJX (2, 4-ZhD7i-KM^) fc*X (7x-Jl/7Jk 

- (4 - - h d7x-j^*-jw -^*>, trx (7i-k 

- (3-zbD7x-MM-J|/) fc'X (7i- 

;i/x;i/^-;i/) - (2-~fD7z-M^-jp) -^>, ex 
(7x-ji/XJW-j0 - (p- hu;i/XJi/*-;i/) tfx (* 

- (4--fo7i-mj1/$z;w tfx 
(^;!/x;v*xjl/) - (4-^Dn7iz^WzjH M 
x (7x-;i/x;pfc;W - (4-^dd7xz;^M-;W 
1, 1, i-mjx (7x-;i/x;^-;p) x^>^we>n§. 

±$L7c£5fcfc£$& (A-l) , - (A-2) (A-3) iC^TIi 

R 31 , R 41 £<fc££R 43 <D^&<£*>m jfcfcttR 51 , R 52 £ 
J:?jR 55 (Di!>^<it)HS^#^s^^§fe ( 7;^, ®\ZX*zs?U- 

-7jitilB{fc^tl (A-l) , (A-2) £tz\t (A-3) ^\ ^n-£ftX;P* 
>75 h^^^g^S^WI-^X^^Wfc^T^^^, E^tC 

^07c^v^fts^wr5»x;i/^-;wb^T^5^, Jiftftm^ti 
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^^mo^^K^mmmzm^^z^mytm^m^rz^m 

fc^nmouvx h\z&^x, &&mn*mutz>zt\z&vmyt 
&umwz&nm<Dtt%.tz>mMzfflfflb, mm&*±tfz-%mm 
etiTv^o ^BM\z^n^m^Mmz^x%nm<D^mt>mw^ 
nz>, z\<D^£tmtotzmmmmuytM%§imommmzMLT, 

%Wi£mtktz>m<D2r< z*®ik%n#z>rz®, myt^mmomm 

&\z, ^^om^^->m^mzm^m^Mmzm^m 
miz^xmmzo 
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f 2 x* s/t- i/-if-^ fox^^-ioiitc «t d m %%£tZ> 

^;H?ny;P7*7-fex-K ifRnyj^, x^;i/i>:ay;k7*7-fe 
7*0 tri^>^u n-;^/ ^^;i/x~x;i/7-fex- h (p g.mea)^©^ 

&ft#*i;&fctx*>-;i/ % -f 7 7°otf;i/7;i/=i-;i/ (2-7a/v- 

(pgme a) »s l \,\ z.n\mytmmw icftifca? 
ytmm®®m\zmtzittbT&r), pgmeaos^, iMtt/ttj 

TOiC7°D k!W>i7*U 3-;HE/ * : F)l3L-^)l7 J ky L - b (PGME 
A)OffifcftKx^fe*fc^*a;^ttlft^©»fiE«i:LTff*L^. 
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□ >£x/\-, VXpy'yyZT^ GaAs, AlGaAslOI I I - 

zn*>\zmfe2tL%h<DT*tei3i\,\ 

mz, mi (b) uitzhjsi 2\zffim<D/w->%% 

z\<Dt%, ~mzx*)i*-m (&%^mt¥MMm) , T&t>s, x 

ft; &x*;i^mm -»^ohn>M7t, E&l£*8*r©*H£« v 
F 2 £m©x+->T-l/-if-3fe**fil5fc3ti:LTffl^feO, TT^Ji! 
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m^T. 70~160t:> #£L<^M40rT30#M0#|«^©»3fc& 

^-*>>f*ftte?z.t\z^T, mi (c) iz^Ltzmiz, uvzm 
®mytmm4\zmm 6 z\<Dt%, myt\z&r>t&cit 
mumrnt vxm bxmimikx m®nm±m mmznzrz®, 

\zKtmmm^tz®m±m&Tz>tf, -jj±mLtz&?\zmyt 
u^i4\mmm\zmmr^ 

m*m*ffivtz$>ts Mmztfrmz^zztfokV), mi (d) \z^kt& 

\zm^m^zh, m%\z&r)%§iLtcWLifi7)vti u pjm&mt&mm 
tvfcfo^, mmm®mm*%ikz#x7)i%v^mfcTzR}fcm\zm-¥ 
Tztzib, ±mt^mupxb(D^tmm\zm^mmx'n^->m^ 

^moum/^~>m^mzm^x^j^~mtbxmr^o 

mzm>2>JL*)i¥-mtLTftmT&z> a 
stz, ^^)^-m^m%^rz^momm/^->m^mm^ 
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d*4>&&tiLk£0!*.M!Brewer SciencettS!0DUV-3IK DUV-32, DUV- 
1 (TFEiO Hm^W^ 7 y 3d / ;P > £ ©&!£#:©-& 

'A) 

/W7\ £E*y-^*J:C«UIEH-ft#Afc 3 0 0ml ©*-h? V-7 
fcOH**fr^7y#y;PaI?;^> (M2-1) : 
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£>20. 7g> HCFC-141b©140ml, bfX (4-t-^;U 
^DM^;i/) /t-^5/^-^-K (TCP) 1. 5g£AtU 

fc. OViTV\;i/^i;f9TFE3 0. 0 g£tt&^ 4 CCKlTl 2i$P^ 
£5bT£jft£-£fc. ^©iifTt^{cy-^£E«^M©0. 9 6MP 
aG (9. 7kg f /cm 2 G) *»6 0. 91MPaG (9. 2kgf/ 
cm 2 G) £Ti£TbAc. 

TFE/|9fBOH^W#77^/;^;^>flW (M2-1) 
& 5 0/5 0 W% <D#n&faT$> o £. 

Gpcm\z£y)mm?mz3 5 0 ot^ol 

£rmM2 (TFE£-OCH 2 OC 2 H 5 s^^7y^y;^;^>M 

^^ji^cfetix, 0H&<E;^7ym;)i>X)i*>mmfc (M2- 

1) KftAT, -OCH 2 OC 2 H 5 Stt^7y$;;i/^>ii#: 
(M2-2) : 



F CF 3 

s:2 e. 2 gmmistzfeMt&miitmmizLTKmmjiofctz.z, 

Rfo<Dmfttmz?-pm$Rfom<DO. 94MPaG (9. 5kgf/ 
cm 2 G) ^£0. 91MPaG (9. 2kgf/cm 2 G) t^T€T 
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i o , t f e /m 12 - o c h 2 o c 2 h 5 £ 7yf; >m 

m& (M 2 - 2 ) # 5 0/5 0 <Z)&j|£#:T& ^ fc. 

GPC^tJ;D^¥^^*(i2 6 0 0T£o£. 
£$#13 (TFE<i:-OCH 2 OC 2 H 5 I^tt7 7i;MJ^>i 

&!&Ml\Z&^T, OHg^f^;?^/ )\sts)l%>Wimft (M2- 

1) -OCH 2 OC 2 H 5 I^7yi;;^M>ii# 

(M2-2) £18. 5g£cktf2-/;i4^*>2. 1 gZmistcU 

frfc&f&m i tmm\z LTKfozfttz^ ^-vstiM i tmmz vxfr 

Z <D&M€<fc(Dmj$ 1 & fcJu 1 H-NMR*«k^ 1 »F - NM R##T<Z>if£3l 
iD, TFE/MfB-OCH 2 OC 2 H 5 *^^7^^y;W^>^ 
(M2-2) /2-/)],$)V*>iit5 6/3 1/1 3^%©^^- 

gv cm^&m^tH-mts 2 0 ot^otc. 

4 (TFE£- OH«$tt7y*>'MW -COO 
C (CH 3 ) , iW7y*/J^>Riftt©^I^o^ 

amp:t\ EEay-s?, ft*N&*£tfagite**.fc 5 0 om 1 h 
^i/-^BulB-0HS^^7^^y;i/^;i/^>^#: (M2-1) © 

3. lgi-COOC (CH 3 ) 3 1^7';iyjW>|^ 
(N-l) : 
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COOC(CH 3 )g 



©21. 0g, HCF'C-1 41bCD2 5 OmK tf7 (4-t-7?)V 
->^da+^) A-t+y^-^-h (TCP) 6. 6g£Aft, 

ftfi&smuz r%&m& Ltd -o K-v/vvyj: e> t f e 4 4 g 

XEti&tEJ T-£$HJ Lfc©£, t) £H LM^=H*->T 

M^#:6. 9g£#7c. 

£ <D#mG#QUj8,)k tt, 1 H - NM R * £ 1 9 F - NM R ©$££ 
£0> TFE/-0HS^#^7^^/;i/^;^>^#: (M2-1) / 
-COOC (CH 3 ) 3 S^7yi;KM>Hi# (N-l) jj* 
5 4/9. 2/3 6. 8 ©#££#*?* ofc. 

GPC^«ffcJ;0ft¥^^H i *tt2 8 0 O.T*^fc. 

£$#1 5 (TFEi - oum^^y v my )i#jv*>mm#t - c oo 
c (ch 3 ) 3 s^w^7^my;^;p^>^#<hcD^a##:0^) 

-1) ©9. 2g£flttE-COOC (CH 3 ) ,i^7y3H/» 
*>Ri*fl: (N-l) ©16. -3g£^l,fc&)&>tt£j&fl4£RI8NcL 

£©£fi£ft©M$ttte, 'H-NMR^i^^F-NMR^©^ 
<kD» TFE/-0H*^#7y|fy;^;^>B|i»Mtc (M2-1) / 

-cooc (ch 3 ) , £^*7y*7;p#;M<>li3ra (n-d # 
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5 2/2 9/1 WVXO&m&fcTZtb-Dtz. 
GPC5Mfrfc±DftW»**tt3 3 0 OT&ofc. 

1 - 5 Tftfc£7 y**a^#0*a*n!R«x^^ HP£$J5t 

0 lfciR-T.' 



* 1 



^7y^l#fi&# 


(Mm- 1 ) 




1.6 




1.7 


£/£M3 


1.8 




2.6 


£$095 


2.1 



£$0!l 1-5 T%1t$7 y *#S£#0 1 0 M*%7°n k»^U 3- 

;^y>^;i/x— r;i/7irT— h (pgmea) ^^siu zvmwt 

5<k5k:^fiJb&. 1 1 O e CTl^F B l7°U^-^LT>'U3>^$^0 

mm-. lEumxy^ymm ofc&xi^hD> m ») 

BE*:3 0$Uh-;P 

^I:Ar UOOsccm) /C 4 F 8 (llsccm) /0 2 (8sccm) 
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7*5Xv&# : 2 0 0 0 W, 2 7 MH z (±g&m@) / 1 2 0 0 W, 
80 0kHz <T$M 
G a p : 2 0 mm 

^:±M^3 0'C, ffall^4 0 , C, m^^-2 0t: 
Back Pressure : 1 0 (center) /3 5 h— )V (edge) 
X y f- y ?'&(Dt 7 y ^S^JlCOMiP £3^5£M/ifr (* B *7 * 

mtLT, At F U-yT, b (&$HK¥XM (80 M<DAX-4 3 1) 

<DJiy^> !fmm% 1 <b U 1 ~ 5 <Z>^7 y i^lMOX y 5 1 > 

7>-h (RIE rate) »**g2 lC#HrT^f 0 



^ 2 





^y9->tfU—b (nm/min) 


RIE rate 


1 


90.2 


0.95 




84.2 


0.89 




86.3 


0.91 




83.7 


0.88 


5 


85.1 


0.90 


A r F VV7s Y 


95.0 


1 



mmm 3 

2 t#^^7 v 100 mmmz^tm^mt hxo v 

U 7ix;^;t/*x7A h U 7 V- b 5 U P GME AfC& 

*-£^TMftU 1 10^9 0 fH^$bTJ?£0. l/xmC!)l/>? 
7 hK&^Lfe. 
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JBK lcmxicm^ (1cm 2 ) (DZtfy hfc7^-A»3tfeff*o 
fee 'Wfcft, SWR±T?1 1 0*CT9 O&jNIOftlJIIt&ttU 2. 3 8fi*% 
ii©Th7^W>^AkHD^H I 5 (TMAH) 

lmJ/cm 2 00raJ/cm 2 ^{b^i^T^tCfT^^fetC:. 

5, 6. 3raJ/cra 2 KJ:0IMT1 cm 2 ©X^y h^fCjli 

Lfc. 1 2mJ/ cm 2 CDSftgTl 3 0nm©«/^-> 

&S60S4 

2. lraJ/cm 2 ^±0i3tlTlcm 2 
bfc. ^©MH* 3m J /cm 2 ©•3fe*Tl 2 0 nm©M;^->§- 
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G&M 6 (T F E t OHmt^y y%S)Vtffy*>t<m&&#<DGtiO 
2V-7\Z0YL&^^7yn;m)V*> (M2-1) : 



©35. 0g> HCFC- 1 4 1 b©2 5 0m 1 . b*X (4-t-7>;i/ 
J/^pM^W /x-#*->S?;fr-#*- h (TCP) 6. 5 g.*A*U 

»#LTE££-frfc. R«OJiff^*fcy-^JBEttH>Sia©-0. 9 6 MP 
aG (9. 7kgf/cm 2 G) #60. 9-lMPaG (9. 2kgf/ 
cm 2 G) *TteTLfc. 

d©^^#©^tt:«, l H-NMR*«fet; i9 F-NMR^«fC!)iB* 
ck?K TFE/MI30HS^#7y^/;^;i/^>^^ (M2-1) 
#50/50 : E)U%<D#m&fcT&'D fro 

GPC»«ffcJ;0ft¥*&^HP»45 5 0 OT&ofco 

7 (TFE«h-OCH 2 OC 2 H 5 7 y JHW* >K 

Wj6(:^^T, 0H&tt$7ym;)U#)V*>tim# (M2- 
1) Cft*T, -OCH 2 OC 2 H 5 &tt$7y$;)Vtf)l,*>m*# 
(M2-2) : 




F 



CF 
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CF 8 

C-OCH 2 OC 2 H 5 
F CF 3 

^40. o g mm l tcm^ts&M 6 1 mmz bxE^n^tz tzz, 

fcfe®Mfttmz>f--i?&feEjfcijfi<DO. 9 4MPaG(9. 5kg i/ 
cm 2 G) #>£>0. 91MPaG(9. 2 k g f /cm 2 G) IC^T^T 

cfc(9, TFE/-MI5-OCH 2 OC 2 H 5 ym/m)\s*>M 
Mi* (M2-2) #5 0/5 0^%©#M£#:T&o£o 

GPC##ffccfcD$c¥^#?M«4 6 0 Otbt 
£f&m 8 (TFEt - 0HS^£^7 y * / )Vtf)V* >B§##£ - O C H 

oc 2 h s m^^7ym/)\>#)\s%>mMfot<D&n%fo(D£i&) 

AW, jEE^y-v, ffi#^fc£<«gff£#;l7c 5 0 0ml 0)*- h 

zv-7\z-oiim^yvm;)W)),*>mMW (M2-1) : 



2 




F 

©18. 3g<h-OCH 2 OC 2 H 5 *«r^7y*y;PaH;^>||*# 
(M2-2) : 
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©14. 8g, HCFC-1 4 1 b©2 5 OmK tfT, (4-t-7>Jl/ 
i/ZU^z/JV) (TCP) 6. 6g£An, 

4 0tlCT12H»lT©£:Wc. 

*^#6. 9g£#7c„ 

£©#a##©MJ£te, 1 H-NMR*«kr^ l, F-NMR^«f©|S* 
cfcD, TFE/-0H»^r^7y*/^#;U*>»»#-(M-2-l) / 
-OCH 2 OC 2 H s mtt$7ymS)\'#)l*>ffimfc (M2-2) # 
5 0/1 9/3 l*;i/%<D&fi£ftT£ofco 

GPC^«f.te«k0jR¥*&^*tt3 0 0 0T?»ofc. 
£&09 9 (TFE£-0 HS^W-g- 77i; >gfai#: <h — OCH 

2 o c 2 h 5 s^r^- 7 y m j btfjv* >mm& t ©#a£#©£/&) 

8 \Z& ViT- O Hg^£^7 y * / >B§3H# (M 2 - 

1) 02 4. 5gi-OCH 2 OC 2 H 6 a6^^7.5/*/;^;^>|| 
(M2-2) ©7. 4g, TFE©52. 5g, TCP©6. 5 g£ 

£©#a£#©iKJ£&, ^-NMRfccfctf^F-NMRSttfrOfc* 
■ TFE/-OH*^T^7y*y;P#JP*>If»fl: (M2-1) / 
-OCH 2 OC 2 H s i^7?*/;^M>R»# (M2-2) 
5 0 / 4 0 / 1 0 W% ©&fi£#T£ g fc. 

GP C#tffci:0jfc¥JS^*tt3 2 0 OT&ofc. 
^091 0 (TFEi-0Hl^#7y^/;^;^>^#:t-0C 

h 2 o c 2 h 5 7 y sd y >ni»#i ©&a&#©£-j&) 
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g&w 8 ic^vix- oumtt^y v my )v$)\>* >mm& (m 2 - 

1) 02 7. 5gi-OCH 2 OC 2 H 6 ltt^77i;MM>i 
I# (M2-2) ®3.-.7g, TFE©5 2. Og, TCP0 6. 5g$ 

- ©^S^#cDffi^Jt fet ^-NMR^cktK 1 9 F — NM R^#f©»* 
<kD, TFE/-0HS^W^7yl^y;^;^>SIS#: (M2-1) / 
-OCH 2 OC 2 H 5 S^7 7iyjVm>^ (M2-2) # 
5 0/4 6/4^M0*l^TSofc. 

GPC^tffteckD«!tW^*tt3 5 0 OT&o-fc. 
£j*m 1 (TFBt-OHS^T^75/*>;i/aI?;P*>SI#j*:t-CO 
OC (CHj) , i^7y*;;P#M>Ri«:i(Z)*I^^ 

m 

^^-^fcMIB-0H*^^7y*y;^;^>SI»{*: (M2-1) <D 

24. 5gi-cooc (ch 3 ) 8 g&#&7y*y;^;w*>B*# 

(N-l) : 



©4. 7g, HCFC-14 1 b®2 5 OmK t:X U-t-T^v' 
7DM->;i>) (TCP) 6. 5g£Atl, & 

flftg*#;*Tas0*ftbfc. oV>T/W7\kDTFE 5 2. 0 g£tt& 




F 
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TFE/-0HS^^7y*y;^;^>R«ft (M2-1) / 
-COOC (CH 3 ) 3 ****7y*/;Uj|?;^>R«W*. (N-l) 1fi 
5 0/4 0/1 0^;i/%©&fi£#T&o7c. 

2 (TFEt-OH**flr^75/*y;P^*>«»#i-CO 
OC (CH 3 ) 3 ltft7-;i;j^M>l|#i0m#:0^ 
$) 

£$#11 i\z&\,*T-onm$m^7ym/)\>-#)\,*>mmft. (M2- 

1) ©2 7. 5gi-COOC (CH 3 ) 3 I^7yf;MH> 
flggft (N-l) ©2. 3g, TFE©52. 0g, TCP©6. 5g£ 

£©*M£#©iI/&J£te, l H-NMR$J:tf l »F-NMR#;&r0*t* 
TFE/-OHS^#£7y*/;MOl/*>Sf3S# (M2-1) / 
-COOC (CH 8 ) 5 S^7>^;M;i/^>S|^ (N-l) *s 
5 0/4 7/3W96<D&m&tir?&?tto 

GPC»*fK:J;D»cW^J«tt4 0 0 OTT&ofc. 
£•$0111 3 (TFEtOHS^W^7y*/;^;i/*> < t©#fi^#0^ 
J*>" 

^M6iC^ViTOH^W-g-77^/;^;^> (M2-1) fcjfc*. 

t, oh«^v;1/#;m;> (n-2) : 
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CF; 



£0, TFE/-OHg^W/;^;^> (N-2) ^5 0/5 0^;!/% 
GPC^(CJ:D^¥^^*«3 8 0 0T« t 
£$0116, 8-12 mifcMS) , £$#iJ13 (J£»J1) T#7c^ 



m 3 







rat Urn" 1 ) 






0.9 3 


#f£0>J8 


1.10 


£j&0j|9 


0. 76 


£$0!ll 0 


0. 90 


£$0U 1 


1. 90 


£$#ll 2 


1. 47 


JtWJl 


3 


1. 5 0 
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H»J6 (ih , 7i'X7f>^Mi) 

mtLT, ArFUiSZb (ft) 0©AX-43 1) 

©x?;5 L >^aag*ra*#Tra«iK:LTaijfebfc.'$&, ArFi/^ h 

OXy^iSftSltU ££fc#!!6> 8-1 2 0^7 .y*#a-&#© 
lyf>^l/-h (RIE rate) fcJHHbfc. «*S*4fcflf"&Twf. 



■* 4 



^7 7ti^# 


X^5 : ->^1/— h (nm/min) 


R I E rate 


£$#!l6 


10 9. 25 


1.15 


£$0!I8 


10 6.4 


1.12 




10 8. 3 


1. 14 


1 0 


10 4. 5 


1.10 


^Ml 1 


9 6. 9 


1. 0 2 


1 2 


10 0. 7 


1.0 6 


ArFW^h 


9 5. 0 


1 



mmrni. it»j2 mmm\zttTz>mm&<Dwm) 
$&M6 mmm7) \ 3 at»j2> mtc^y vmm^w 
m^x, ^ti^n^ro^oizLXTkmm^ (qcm£) iz^^orn 

( i ) mo^ti : ^Tn- h zntc i •< (Dymmm^mzmm 8 

OnmMil (SHIPLEY&0, AR19) £MU -e©±^ 
£/&0IJ6 (£rcte£$0J13) T#7c^7y^a^<&PGMEA{3^ 
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z-&mmzmifibi® 1 o o nm<D&mimbtco 

(2) mffimmmfeimmtefc&mm^MmmzzQm, m%t%. 

h^^T^-^AtKa^lM K (TMAH) Tki&i&fc^U gi* 
£U %mm&tct)<D®ffimm (nm/s e c) ^WLtco 



m. 5 







(nm/s) 






18 7. 5 


fe«2 


1 3 


5.8 9 



H I PL E YftiSL AR19) £ 8 0 nmi^lfei/U □ >9xA-±fc 

Z.<DUi?7,mi<ZttLF 2 X*vT-l/-1f-ft (tI15 7nm) £ 
%vk lcmxicm^ (1cm 2 ) (DZtfy MC7 W-Agft£frfco 
fc. 8MR±T1 1 CCT9 Otl>H©lD^SifiL, 2. 3 8M% 

M^Th^^T^^AtHD^-fH (TMAH) *»*fc<k 

u±<D 7 u-&myt • mm • imis f 2 u-^-ytvmytmz o . 

lmJ/cm 2 ^eiOOmJ/cm 2 tXftaf&TWIUfcfiffeofct C 
6, 2. 5m 1/ cm 2 RJ:0«3fc*T?l cm 2 0*#s/ htf%£\z®ffi 
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7 nmT-f ^DXxyA : L e v e n s on Mask, NA/j = 0. 
6/0. 3 0Conv. ) £^T/^-~ >7*M£?T^7c. -e©^, 
9mJ/cm 2 ©MT8 5nm, 1 : 1 L/S<DUWVr->%ftM 

9 

2. 5mJ/cm 2 J^±0i3tiTl cm 2 <DX#y 

±\zmmistz. z\(Dz.tfrb, Gi&Mi2rnp>nt£$7y%&mGm$ 

n&<-->>mm*ft-o1t. *©*S*,' 2 3mJ/cm 2 CD@^fiT8 0 
nm, 1 : 1 L/'S©MA^-->$#m , r§^<h^T#7c. Z.<DZ\tfr 

4 (TFEt-0Him7y*yM^>Bi*t-o 
(C = 0) OC (CH 3 ) z *tt^7vXS)V$)V*>tomF>b<0#A 

^I^-^fc-OHS^^7y*y;i/#;^>Bf21|# (M2-1) : 
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C-OH 



F 



CF 



©2 1. 5gfc-0 (C = 0) OC (CH 3 ) 3 S^7^;j«;i/ 
*>mmfo (M2-3) : 



©12. 4g, HCFC-141b(D2 5 0ml, h*X 
->^D^->;i/) /^t^yyA-^-h (TCP) 0.6. 5g£A*U 
mft&gilt#XT3fc#«&L£o ^TOyj;0TFE5 2. 0 g£-£fc 

a^#9. 2g^. 

^©*a^#oa^Jttt," 1 H-NMR*«kV l> F-NMR^«f©»* 
•tD, TFE/-OHS^W#7ym/^;^>0l«# (M2-1) / 

-o (c=o) oc (ch 3 ) ^^yvmj)vts)^ymmw cm 

2-3) #5 0/3 9/1 ^M©*!^*^^. 
G P C * D »¥^4h?«tt 2 9 0 0 o fc. 

5 (T F E t - 0HS^tt7 *y - O 

(c=o) oc (ch 3 ) t mift£yynj)v#)v*>timfrb<o#m 
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1) ©2 7. 5g<!:-0 (C = 0) OC (CH 3 ) 3 &^t7ymj)V 
T$)V*>mMfo (M2-3) (7)4. 2g, TFECQ5 2. 5 g, TCPCD 

£©#S£#(D«J£fct s ' H-NMR& ilK 1 9 F -NMR^CDig^ 
£9, TFE/-0Hg^W^7y^y;^;^>^#: (M2-1) / 

-o (c=o) oc (ch 3 ) 3 ltf^7^i/;^M>>i^ (m 

2 - 3 ) 5 0 / 4 6 / 4 ^l/fc ©&S£#:T?& o &. 

6 (TFEt-OHS^W^7y^y;^;^>^#:t-CO 
OC (CH 3 ) ,36^7 y *;^^>R»#to^#(o^ 

tf) . 

A>7\ JE*y-^, i^fflftlh&filAfc 5 0 0ml 0*— h 

^U-7*t-0HS^W^7y^y;U#;^>^#: (M2-D : 




F CF 3 

©is. 3gt-cooc (ch,) 8 s^^7!y*y;M?;M*>8§i* 

# (N-3) : 




©17. 3g, HCFC-1 4 1 b6D2 5 0ml, fcf* (4-t--7*3\>P 
v7DA*v;» /t-^5^*-#*- h (TCP) 06. 6g*A*u 



WO 03/007080 



PCT/JP02/07113 



71 

£0&fi£ft©&/&Jfc&, l H-NMR*J:nt l »F-NMR^*f©ISJ|i 
«tD> TFE/-OHaHMr^7y*/;^;^>«3*ft (M2-1) / 

-cooc (ch 3 ) 3 mtt$yym;)v$A*>mm# (n-3) # 

5 0/3 6/1 4^% 0#g£#:T&o 7c, 

GPcfrmz*K>mm?mu2 6 o ot^l 

OC (CH 3 ) 3 S^#^7y^y;P^;P^>^^# < i:CD*S^#:CD^ 
A) 

6(I*3liT-OHS^7yt;MM>ii^ (M2- 

l) 026. ogi-cooc (ch 3 ) 3 Ittt7yi;;pw> 

RAW (N-3). ©5. 2g, TFE052. 5 g, TCP06. 5g§ 

£0#fi£#0&J&J*fct 'H-NMR:fe<ttf IB F-NMR##r0ig£ 
«t0, TFE/-0HS^W^77^y;^;i/^>^#: (M2-1) / 
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